INTRODUCTION
When dislocation loops are near free surfaces, they experience a force which can remove them from the crystal or change their shape and orientation. Theoretical estimates of these forces, for prismatic dislocation loops on a glide prism of square cross section using l 2 linear elasticity theory, were obtained by Groves and Bacon ' for a semi-infinite isotropic elastic medium. The purpose of this paper is to present experimental observations of the effect of surface forces on circular prismatic dislocation loops. A technique for annealing thin foils of MgO' at high temperatures (> l000°C) and repeatedly photographing the same area under identical diffraction conditions, was developed. Stereo microscopy was done at each step to permit measurement of the depth below the surface of each loop. The stability of dislocation loops of various sizes was studied as a function of their initial distance from the surface. Dirt particles on the surfaces were used as reference for the measurements. · MgO is an ideal material for this kind of study because even at high temperatures (> 1000°C), the friction stress opposing dislocation motion remains quite high.
Therefore slow displacements of many loops can be observed. All the quantitative measurements were made directly from the electron micrograph plates. Electron micrographs were observed in a Nikon enlarger at 20 x to make measurements. The accuracy of depth measurements from stereo pairs was estimated to be ± 15A. where y = h /a · 'a' is the distance from the surface, and 'h' is the length of one side of the square loop and p is the shear modulus. FT is always positive and the dislocation loop is therefore only stable when FT is less than frictional force opposing dislocation motion. For the dislocation loops which are away from the plane of the foil, the segment nearest the surface will experience a stress stronger than the friction stress and possibly drag the rest of the loop along with it. Therefore "a'
is the distance of the nearest segment of the loop from the surface.
Equation (1) is true for the surface of a semi-infinite medium, i.e., for a thln foil, if tile effect of the other surface is negligible. In thin foils, the effect of the other surface might be important depending upon the thickness of the foil. Groves and Bacon 1 estimated that a surface exerts a significant influence only if 'a' is less than about two times 'h'. Thus a loop which is farther than this distance from one or both surfaces of the foil, can reasonably be treated as being in a 4) showing that loops are stable in the foil. From Fig. 4 , the dislocation loop of diameter about 350oA or greater should be unstable in the foil of thickness about 0.6 ~or less. This is true as the dislocation loop 1 in Fig. 3 (diameter -350oA) is at the center of the foil but slips out of the foil (-0.6 ~thick). Stereo :pair of B is also given.
The dislocation loops 1 and 2 slip without appreciable rotation from edge orientation. Note both dislocation loops lie on right side of the stability curve. (Fig. 4) .
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